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Ample research supports the importance of positive 
teacher–child relationships for children’s academic, social, and 
behavioral success in school, particularly for children at risk 
for school failure (Baker, 2006; Hamre and Pianta, 2001, 2005; 
O’Connor and McCartney, 2007). However, negative teacher–
child relationships have been linked to children’s poor school 
outcomes (Hamre and Pianta, 2001; Pianta et al., 1995). Given 
the critical role teacher–child relationships play in children’s 
success in elementary school and beyond, it is important to in-
vestigate the mechanisms of early teacher–child relationship 
formation, and how those mechanisms extend to teacher–child 
relationship quality in later elementary grades.
Prior research indicates that characteristics and behaviors 
of both children and teachers impact teacher–child relation-
ship quality (Baker, 2006; Eisenhower et al., 2007; Ewing and 
Taylor, 2009; Rudasill et al., 2006; Rydell et al., 2005; Saft and 
Pianta, 2001). Rudasill and Rimm-Kaufman (2009) examined 
associations between child characteristics (i.e., ratings of shy-
ness and effortful control at approximately age 4½ years, and 
gender) and teacher–child relationship quality in first grade 
both directly and indirectly via the frequency of teacher- 
and child-initiated interactions between teachers and chil-
dren in first grade. They found that children lower in shyness 
had higher teacher–child conflict and closeness ratings, chil-
dren lower in effortful control had higher conflict ratings and 
children higher in effortful control had higher closeness rat-
ings. In addition, children lower in shyness were more likely 
to initiate interactions with teachers, and more child-initi-
ated interactions were related to more teacher–child close-
ness. They also found that teachers were more likely to rate 
their relationships as higher in conflict with boys and higher 
in closeness with girls. Conclusions from this study suggest 
that one mechanism for building positive relationships be-
tween teachers and children may be the frequency of inter-
actions between them. The current study extends this work, 
examining connections between child shyness, effortful con-
trol, and gender and teacher–child relationship quality in 
third grade. In addition, this study examines the mediating 
roles of teacher–child relationship quality in first grade and 
teacher–child interactions in third grade on the associations 
between children’s shyness, effortful control, gender, and re-
lationship quality in third grade.
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Abstract
The quality of children’s relationships with teachers in early elementary grades has implications for their academic and be-
havioral outcomes in later grades (e.g., Hamre & Pianta, 2001). The current study uses data from the NICHD SECCYD to ex-
tend work from a recent study of first grade (Rudasill & Rimm-Kaufman, 2009) by examining connections between child 
shyness, effortful control, and gender and teacher–child relationship quality in third grade directly and indirectly through 
the frequency of teacher- and child-initiated interactions in third grade, and teacher–child relationship quality in first grade. 
Path analyses using structural equation models were used to test two different models, one for conflict and one for close-
ness. Findings reveal five main points: (a) Children’s characteristics (i.e., shyness and effortful control) were related to the 
frequency of interactions they initiated with their third grade teachers; (b) The number of teacher-initiated interactions with 
a child in third grade was positively related to teacher perception of conflict, but not closeness, with that child; (c) Teachers’ 
perceptions of relationship quality and the number of teacher-initiated interactions in first grade predicted teachers’ percep-
tions of relationship quality and the number of teacher-initiated interactions in third grade; (d) Children’s gender predicted 
the number of teacher-initiated interactions and teachers’ perceptions of relationship quality in third grade; (e) Teacher–child 
relationship quality in first grade, and the number of teacher and child-initiated interactions in third grade, mediated associ-
ations between children’s characteristics and teacher–child relationship quality in third grade. Findings have implications for 
future research and training for preservice and practicing teachers.
Keywords: teacher–child relationships, temperament, longitudinal, path analysis
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1. Theoretical framework
This study is informed by the Transactional Model of De-
velopment (Sameroff and Fiese, 2000; Sameroff and MacKen-
zie, 2003), and the Ecological and Dynamic Model of Tran-
sition (Rimm-Kaufman & Pianta, 2000). The Transactional 
Model conceptualizes individual development as emerging 
from bi-directional interactions between an individual and 
the environment, such that the individual affects the envi-
ronment and the environment, in turn, affects the individual 
(Sameroff & Fiese).
For children in school, teachers in the classroom provide 
the environment with which children have frequent interac-
tions. These interactions are reciprocal (e.g., teacher behav-
iors influence child behaviors, and vice versa) and have impli-
cations for the quality of relationships children develop with 
their teachers (Sameroff & MacKenzie, 2003). According to the 
Ecological and Dynamic Model of Transition (Rimm-Kaufman 
& Pianta, 2000), children’s bi-directional interactions with 
teachers are important for their successful transition to formal 
school. In addition, early teacher–child interactions have im-
plications for children’s later teacher–child interactions.
The Transactional Model of Development and the Ecolog-
ical and Dynamic Model of Transition, together, provide a 
framework for understanding the influence of repeated, re-
ciprocal interactions between children and teachers. This 
study examines direct relationships between children’s char-
acteristics and teacher–child relationship quality in third 
grade, as well as the mediating effects of earlier teacher–child 
relationship quality (first grade) and the number of concur-
rent teacher–child interactions (third grade). Indeed, research 
shows that early teacher–child relationship quality predicts 
later teacher–child relationship quality (Howes et al., 2000; 
O’Connor and McCartney, 2006), suggesting the stability of 
individual child characteristics contributes to the quality of 
teacher–child relationships across time, and that the nature 
of early teacher–child relationships may form a model for 
children about the way teacher–child relationships should 
and will be.
2. Predictors of teacher–child relationship quality
The quality of children’s relationships with teachers is 
driven, in part, by characteristics of children, such as gen-
der and temperament (Eisenhower et al., 2007; Hamre and Pi-
anta, 2001; Ladd et al., 1999). Evidence suggests that teach-
ers view their relationships with girls better than those with 
boys (Hamre & Pianta; Saft and Pianta, 2001; Silver et al., 2005; 
Stuhlman and Pianta, 2001). Teachers report more conflict in 
their relationships with boys, and more closeness in their rela-
tionships with girls. Ewing and Taylor (2009) propose a gender 
role socialization perspective to explain this consistent finding. 
Girls’ relationships with others tend to be more focused on in-
timacy and sharing, whereas boys’ relationships tend to be 
more activity-oriented. Considering that most teachers in early 
elementary grades are female, these different relationship 
styles may explain why teachers perceive their relationships 
to be more harmonious (i.e., higher in closeness) with girls 
than with boys. Regarding temperament, an emerging body of 
work suggests that certain temperament characteristics, such 
as effortful control, may promote positive teacher–child rela-
tionships, while others, such as anger, may hinder them (Jus-
tice et al., 2008; Rudasill and Rimm-Kaufman, 2009; Rudasill 
et al., 2006; Rydell et al., 2005). The present study targets chil-
dren’s gender and temperament as predictors of teacher–child 
relationship quality.
2.1. Temperament
Temperament is an individual’s biologically based style 
of responding to people, events, and situations. Although be-
havioral manifestations of temperament change with devel-
opment (Rothbart and Bates, 2006; Thomas and Chess, 1977) 
and are influenced by forces in the environment (e.g., par-
enting behavior), temperament shows some stability in chil-
dren at least through middle childhood (Kagan et al., 1988; 
Rimm-Kaufman and Kagan, 2005). Temperament is theo-
rized to comprise two overarching systems: reactivity and 
regulation (Rothbart & Bates). Reactivity refers to the nature 
and intensity of an individual’s biological reaction to the en-
vironment (e.g., showing shy behavior around an unfamiliar 
adult). Regulation refers to the ability to modulate reactiv-
ity (e.g., maintaining eye contact when meeting a new per-
son, resisting the urge to hit someone in anger). The present 
study includes examination of children’s shyness (a reactive 
dimension of temperament) and effortful control (indicative 
of regulation).
2.1.1. Shyness
An individual’s level of shyness refers to his or her ten-
dency to withdraw from unfamiliar people or other environ-
mental stimuli (Asendorpf and Meier, 1993; Rothbart and 
Bates, 2006). Where children high in shyness are reticent and 
even fearful in the face of unfamiliarity, children who are low 
in shyness are likely to be comfortable with novel people and 
situations (Caspi and Silva, 1995; Kagan et al., 1992; Rothbart 
et al., 2006). Shyness is conceptualized as a reactive element of 
temperament because research has linked high reactivity in in-
fancy to shyness in childhood (Kagan and Fox, 2006; Kagan et 
al., 1992, 1998).
Recent research indicates that higher shyness may hinder 
young children’s abilities to form relationships (both posi-
tive and negative) with their teachers. Rudasill and Rimm-
Kaufman (2009) as well as Rydell et al. (2005) found that 
children’s higher shyness was related to less closeness and 
less conflict with their teachers. Children low in shyness, on 
the other hand, had more closeness and more conflict with 
their teachers. In addition, Justice et al. (2008) found that 
preschoolers who were higher in shyness had less close re-
lationships with their teachers. It could be that shyer chil-
dren are less likely to form relationships with their teachers 
because they are disinclined to initiate or encourage inter-
actions with their teachers. In support of this, Rudasill and 
Rimm-Kaufman found that shyer children initiated fewer in-
teractions with their first grade teachers. Similarly, Coplan 
and Prakash (2003) examined teachers’ interactions with 
children in preschool and found that shyer children initiated 
fewer interactions with their teachers, but received more in-
teractions from teachers, than their peers who were lower 
in shyness. These studies point to higher shyness as a rela-
tionship suppressor; likewise, lower levels of shyness may 
promote children’s relationship building, be it positive or 
negative.
2.1.2. Effortful control
Effortful control is the ability to activate an appropriate re-
sponse (e.g., keeping your hands to yourself) in a situation 
where an inappropriate response is desired (e.g., taking an-
other child’s toy). The temperament dimensions of inhibitory 
control (the ability to inhibit a behavioral response) and atten-
tional focusing (the ability to focus and sustain attention) have 
been identified as components of effortful control (Posner and 
Rothbart, 2000; Rothbart and Bates, 2006).
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Effortful control is particularly important for children’s abil-
ity to form positive relationships (Rothbart & Bates, 2006). Chil-
dren with low levels of effortful control display more external-
izing or acting out behaviors than their more regulated peers, 
whereas children who are higher in effortful control display 
fewer externalizing behaviors (Olson et al., 2005; Rothbart and 
Bates, 2006; Rothbart et al., 1994; Zhou et al., 2007). In addition, 
Rudasill and Rimm-Kaufman (2009) found that lower effortful 
control was linked to more teacher–child conflict in first grade. 
So effortful control appears to facilitate children’s positive be-
haviors, resulting in higher quality teacher–child relationships.
2.2. Teacher- and child-initiated interactions
Emerging evidence suggests that children’s shyness and ef-
fortful control are related to the frequency of their interactions 
with teachers (Coplan and Prakash, 2003; Keogh, 2003; Rudasill 
and Rimm-Kaufman, 2009). Coplan and Prakash found pre-
school teachers are more likely to initiate interactions with shyer 
children than those who were less shy. Rudasill and Rimm-
Kaufman’s study with first grade students suggested that shyer 
children initiate fewer interactions with teachers, and children 
lower in effortful control receive more teacher-initiated interac-
tions, such as behavioral corrections or admonitions.
The theoretical underpinnings of this study (Rimm-
Kaufman and Pianta, 2000; Sameroff and MacKenzie, 2003) 
also point to a bi-directional relationship between teacher- 
and child-initiated interactions. Rudasill and Rimm-Kaufman 
(2009) found that more child-initiated interactions were as-
sociated with more teacher-initiated interactions, but more 
teacher-initiated interactions were associated with fewer child-
initiated interactions. This finding may have been an artifact of 
the nature of teacher-initiated vs. child-initiated interactions. 
Child-initiated interactions were defined as instances where a 
child volunteered to help the teacher, asked for assistance, or 
engaged the teacher in social conversation. Teacher-initiated 
interactions were defined as one-on-one interactions between 
the teacher and child for at least 5 s. The composition of these 
definitions suggests that child-initiated interactions may have 
included more positive interactions than teacher-initiated in-
teractions. Further, Rudasill and Rimm-Kaufman’s findings 
suggest that shyer children may have difficulty forming close 
relationships with teachers because they are unlikely to initi-
ate interactions with their teachers. Similarly, children lower 
in effortful control may have more conflict with their teachers 
because their less regulated behavior makes them more likely 
to receive teacher-initiated interactions such as behavioral cor-
rections or admonitions. A focus of the current study is to ex-
tend these findings by including teacher- and child-initiated 
interactions in third grade, thus enabling examination of bi-di-
rectional associations longitudinally (from first to third grade).
Theory (Rimm-Kaufman and Pianta, 2000; Sameroff and 
Fiese, 2000) and findings from the previous study (Rudasill & 
Rimm-Kaufman, 2009) point to hypotheses about how child 
characteristics, teacher–child interactions, and prior teacher–
child relationship quality relate to teachers’ perceptions of the 
quality of their relationships with children in third grade (see 
Figure 1). First, it is expected that child characteristics will be re-
lated to the frequency of child-initiated interactions. This is based 
on findings from the previous study where children’s lower lev-
els of effortful control and lower shyness predicted more in-
stances in which they initiated interactions with their teachers 
in first grade. The hypothesized model includes paths between 
children’s characteristics and child-initiated interactions in third 
grade. Similarly, it is likely that a teacher’s behavior toward a 
child will be related to his or her perceptions of the quality of 
the teacher–child relationship. The hypothesized model includes 
paths between teacher-initiated interactions in third grade and 
teacher–child conflict (or closeness) in third grade.
Second, consistent with the Ecological and Dynamic Model 
of Transition (Rimm-Kaufman & Pianta, 2000) and previous re-
search (e.g., O’Connor & McCartney, 2006), children’s interac-
tions and relationships with teachers in first grade will be pos-
itively associated with their interactions and relationships with 
teachers in third grade. Paths were drawn between first and third 
grade child-initiated interactions, first and third grade teacher-
initiated interactions, and first and third grade teacher–child con-
flict (or closeness). It is also expected that first grade teacher–
child relationship quality will mediate associations between 
children’s characteristics and third grade teacher–child relation-
ship quality, so this was examined with mediation analyses.
Third, congruent with findings from the previous study in 
first grade (Rudasill & Rimm-Kaufman, 2009) and the Transac-
tional Model of Development (Sameroff and Fiese, 2000; Sam-
eroff and MacKenzie, 2003) where development is posited to 
emerge from bi-directional interactions between an individual 
and the environment, it is hypothesized that children’s charac-
teristics and behaviors will be associated with teachers’ behav-
iors and perceptions, and teachers’ behaviors will be associated 
with children’s behaviors. Findings from first grade showed 
that children’s lower effortful control was related to more 
teacher-initiated interactions, and the frequency of child-initi-
ated interactions and teacher-initiated interactions were related 
to each other. Thus, the current model includes paths from ef-
fortful control to third grade teacher-initiated interactions, with 
lower levels of effortful control predicted to be related to more 
teacher-initiated interactions. Associations between other child 
characteristics (i.e., shyness, gender) and teacher-initiated inter-
actions were also included for exploratory purposes. In addi-
tion, paths from child-initiated interactions to teacher-initiated 
interactions both within and across grades were drawn, with re-
lationships from first to third grade and within third grade ex-
pected to be consistent with those found in the previous study 
within first grade (i.e., more teacher-initiated interactions will 
be associated with more child-initiated interactions; more child-
initiated interactions will be associated with fewer teacher-ini-
tiated interactions). Finally, the Transactional Model suggests 
that child and teacher-initiated interactions in third grade will 
mediate the associations between child characteristics and 
teacher–child relationship quality in third grade, so this was ex-
amined with mediation analyses.
3. Method
3.1. Participants
Children and their first and third grade teachers from the 
National Institute of Child Health and Human Development 
Study of Early Child Care and Youth Development (NICHD 
SECCYD) were participants in the present study. The NICHD 
SECCYD drew participants from women giving birth in 1991 
in hospitals in 10 cities in the U.S. (N = 8986 mothers). From 
those who met eligibility requirements and agreed to be con-
tacted by researchers (N = 5416), 1364 mother–child pairs were 
randomly selected to be in the study. Data for the current 
study were collected in phase II, when study children were 
from preschool age (approximately 4½ years) through first 
grade (N = 1226 at the start of Phase II), and phase III, when 
study children were from 2nd through 6th grades (N = 1100 
at the start of phase III). The sample for the current study in-
cluded all children who were still involved in the NICHD 
SECCYD in third grade (N = 994). One-way analyses of vari-
ance indicated that children still involved in the NICHD SEC-
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CYD in third grade were statistically different from those who 
were not (n = 370). In terms of gender [F (1, 1362) = 5.816, 
p = .016, partial η2 = .004], the sample in third grade had a 
lower percentage of boys (50%) than the group of children 
who did not remain in the study (57%). For race/ethnicity [F 
(1, 1362) = 7.388, p = .007, partial η2 = .005], the third grade 
sample comprised a higher percentage of white students (82%) 
than the group of children who did not remain in the study 
(76%). Regarding maternal education [F (1, 1362) = 27.054, 
p < .001, partial η2 = .019], those in the study in third grade had 
mothers with higher levels of education (M = 14.45 years) than 
those who did not remain in the study (M = 13.66).
There were slightly more girls (n = 500) than boys (n = 494) 
in the third grade sample. Eighty-two percent of the study 
children were White (n = 817), 11% were Black or African 
American (n = 112), 7% (n = 65) comprised American Indian, 
Eskimo, or Aleut, Asian or Pacific Islander, or Other. When 
children were in first grade, total annual family income ranged 
from $2,500 (1% of the sample) to $300,001 (1% of the sample). 
Mean income was $66,450 (SD = $50,907). Total annual family 
income when children were in third grade ranged from $2500 
(<1% of the sample) to $500,000 (<1% of the sample). Mean in-
come was $77,008 (SD = $68,273).
Teachers became involved in the study if they had study 
children in their classes. For the NICHD SECCYD, there was 
typically one child per classroom. However, for first grade there 
were 57 cases in which two study children were in a classroom, 
and eight cases in which there were three or more study chil-
dren in a classroom. For third grade, there were 46 cases in 
which two study children were in a classroom, and nine cases in 
which there were three or more study children in a classroom.
First grade teachers had an average of 14.2 years of teaching 
experience (SD = 9.4) and were overwhelmingly female (96%). 
The majority were White (94%), and 3.5% were Black/African 
American, 1.0% were Asian/Pacific Islander, .07% were La-
tino, and .08% were other ethnic/racial groups. Third grade 
teachers had an average of 11.85 years of teaching experience 
(SD = 10.53). The majority were White (92%), and 3.5% were 
Black/African American, 1.6% were Asian/Pacific Islander, 
2.5% were Latino, and 0.04% were other ethnic/racial groups. 
Data on gender for third grade teachers were not available.
3.2. Procedures
Data for the current study were gathered when children 
were preschool age, and again in first and third grades. Data 
from the first time point were obtained from mothers during 
a laboratory visit. Data from first and third grade time points 
were obtained via observations of classrooms and from sur-
veys distributed to teachers in the spring of each school year. 




As part of the NICHD SECCYD, mothers assessed their 
children’s temperament when children were preschool age us-
ing an abbreviated version of the Children’s Behavior Ques-
tionnaire (CBQ; Rothbart et al., 1994). This instrument mea-
sures temperament in children ages 3–8 years via parent 
report of children’s behaviors during the previous 6 months. 
The CBQ employs a Likert-style scale, where 1 = extremely 
untrue, and 7 = extremely true. Although parent responses on 
eight subscales were gathered for the NICHD SECCYD, data 
from three subscales were used as measures of children’s Shy-
ness (Shyness subscale) and Effortful Control (Inhibitory Con-
trol and Attentional Focusing subscales).
The Shyness subscale is made up of 10 items where a higher 
score indicates more shyness. Sample items include “Some-
times seems nervous when talking to adults s/he has just met” 
and “Acts shy around new people.” Internal consistency for 
the shyness subscale with the current sample (α = .87) was con-
sistent with Cronbach alpha values found with other popula-
tions (Rothbart, Ahadi, Hershey, & Fisher, 2001).
As was done in Rudasill and Rimm-Kaufman’s (2009) study, 
as well as other studies (e.g., Olson et al., 2005), children’s scores 
for Inhibitory Control and Attentional Focusing subscales were 
averaged to produce a measure of Effortful Control. The Inhibi-
tory Control subscale is designed to measure the extent to which 
a child is able to inhibit inappropriate behaviors and demonstrate 
the ability to follow directions. Sample items include, “Can easily 
stop an activity when s/he is told ‘no”’ and “Has difficulty wait-
ing in line for something (reversed).” The Attentional Focusing 
subscale is designed to measure a child’s ability to focus and sus-
tain attention, as needed. Sample items include, “Has a hard time 
concentrating on an activity when there are distracting noises (re-
versed)” and “When building or putting something together, be-
comes very involved in what s/he is doing, and works for long 
periods.” Internal consistency for the Inhibitory Control and At-
tentional Focusing subscales with the current sample (α’s = .74) 
were consistent with those found in other samples (Rothbart et 
al., 2001). Cronbach’s alpha for Inhibitory Control and Atten-
tional Focusing subscales together was .84.
Figure 1. Hypothesized model. This 
figure shows hypothesized longi-
tudinal relationships between child 
characteristics, teacher–child interac-
tions, and teacher–child relationship 
quality. Original model (—): Signifi-
cant paths from Rudasill and Rimm-
Kaufman (2009) study. Hypothesis 1 
(· · ·): Children’s characteristics will 
be related to their behavior; teacher 
behavior will be associated with 
teacher perceptions. Hypothesis 2 
(- - -): Teacher–child interactions and 
relationship quality will be similar 
across grades one and three. Hypoth-
esis 3 (– · –): Child characteristics will 
be associated with teacher behavior/
perceptions; teacher behavior/per-
ceptions will be associated with child 
behavior (transactional model).
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3.3.2. Teacher–child interactions
The NICHD SECCYD data collection included observa-
tions of time-sampled, behavioral frequencies in first and third 
grade classrooms. Eight 10-min cycles of observations of behav-
ioral frequencies were conducted in one day; each minute com-
prised 30 s of observation, followed by 30 s of recording. During 
each 30-s segment of an observation cycle, observers noted the 
presence of a teacher or child behavior, such as interacts with 
the study child (teacher behavior) or requests help from teacher 
(child behavior). Observers were trained using videotapes and a 
manual, and had to achieve 60% reliability with a master coder 
prior to conducting observations. Live reliability between two 
observers for a subsample was estimated using Pearson correla-
tions. For first grade observations, live reliability for behavioral 
codes used in the current study ranged from .85 to .98. For third 
grade observations, live reliability for behavioral codes used in 
the current study ranged from .82 to .95.
Similar, but not identical, observational data were col-
lected in first and third grades. For first grade, the frequency 
of Teacher-Initiated Interactions with each study child was the 
total number of times the teacher interacted one-on-one with 
the study child for 5 s or more (see Rudasill & Rimm-Kaufman, 
2009, for more information). Examples of Teacher-Initiated In-
teractions were questions for the study child, listening to the 
study child’s reading, talking with the study child about class 
work, or talking to the study child about disciplinary issues. 
For third grade, the number of Teacher-Initiated Interactions 
with the study child was calculated by adding the number of 
times during the observation cycles that the teacher was ob-
served to attend to the study child in some way (unlike first 
grade, there was not a time requirement for the duration of 
these interactions). This comprised intentional verbal or non-
verbal interactions initiated by the teacher and received by the 
study child, and included academic, social, or disciplinary in-
teractions directed to the study child. This value was used to 
assess Teacher-Initiated Interactions for third grade because it 
most closely represented the nature of one-on-one interactions 
between child and teacher captured for first grade.
The frequency of Child-Initiated Interactions in both first and 
third grades was the total number of times the child requested 
help from the teacher and volunteered to help the teacher. This 
deviates slightly from procedures used by Rudasill and Rimm-
Kaufman (2009) where Child-Initiated Interactions in first grade 
also included the number of times the child-initiated social in-
teraction with the teacher. Because this frequency was not avail-
able for third grade, it was removed from first grade in this 
study to keep Child-Initiated Interactions similar in both years.
3.3.3. Teacher–child relationship quality
First and third grade teachers in the NICHD SECCYD re-
ported on the quality of their relationships with children us-
ing the short form of the Student–Teacher Relationship Scale 
(STRS; Pianta, 2001). The short version of the STRS is de-
signed to measure teachers’ perceptions of the extent to which 
their relationships with children are Conflictual and Close (15 
items). The Conflict subscale has eight items, such as “Deal-
ing with this child drains my energy” and “This child and I al-
ways seem to be struggling with each other.” The Closeness 
subscale has seven items; sample items include “I share an af-
fectionate, warm relationship with this child” and “It is easy 
to be in tune with what this child is feeling.” The STRS em-
ploys a 5-point Likert-type response scale (1 = definitely does 
NOT apply, 5 = definitely applies). Internal consistency esti-
mates for STRS ratings by first grade teachers (Conflict = .84, 
Closeness = .64) were lower than those by third grade teach-
ers (Conflict = .89, Closeness = .86). The internal consistency 
for Closeness in first grade is lower than acceptable by con-
vention, and should be interpreted with caution.
4. Results
4.1. Descriptive analyses
Descriptive analyses of scores for temperament, teacher–
child interactions, and teacher–child relationships were ex-
amined. Means, standard deviations, and bivariate correla-
tions are displayed in Table 1. Tests of skewness and kurtosis 
were non-significant for all variables. T-tests indicated that 
teacher–child Conflict scores in first (M = 10.9, SD = 5.2) and 
third (M = 11.6, SD = 6.0) grades were statistically different 
(t = −2.41, df = 733, p = .016, Cohen’s d = −.13), as were Close-
ness scores in first (M = 34.0, SD = 5.0) and third (M = 33.1, 
SD = 5.2) grades (t = 4.10, df = 732, p < .001, Cohen’s d = .17). 
The mean of Child-Initiated Interactions in first grade 
(M = 4.56, SD = 3.87) was higher than the mean for Child-Ini-
tiated Interactions in third grade (M = 2.23, SD = 1.83), and 
these scores were statistically different (t = 17.502, df = 873, 
p < .001, Cohen’s d = .77). The range of the number of Child-
Initiated Interactions in first grade (range = 0–25) was larger 
than in third grade (range = 0–12). The means for the number 
of Teacher-Initiated Interactions in first (M = 4.80, SD = 4.63) 
and third grades (M = 6.6, SD = 4.63) were also statistically dif-
ferent (t = 9.99, df = 873, p < .001, Cohen’s d = −.39). Frequen-
cies of Teacher-Initiated Interactions were calculated slightly 
differently in first and third grade due to changes in data col-
Table 1. Means, standard deviations, ranges, and correlation coefficients for child attributes, teacher–child relationships, and teacher–child interactions. 
Variable M SD Range 1 2 3 4 5 6 7 8 9 10
Child attributes
1. Effortful control 4.7 0.72 2.3–6.4 –         
2. Shyness 3.5 1.1 1.0–6.6 .02 –        
3. Gender    .21* .08* –       
Teacher–child relationships
4. Conflict G1 10.9 5.2 7.0–35.0 −.27* −.13* −.17* –      
5. Closeness G1 34.0 5.0 16.0–40.0 .10* −.10* .14* −.28* –     
6. Conflict G3 11.6 6.0 7.0–34.0 −.27* −.11* −.20* .49* −.15* –    
7. Closeness G3 33.1 5.2 15.0–40.0 .16* −.05 .22* −.20* .34* −.38* –   
Teacher–child interactions
8. Teacher-initiated G1 4.8 4.6 0–50.0 −.16* −.11* −.04 .10* −.05 .17* −.01 –  
9. Child-initiated G1 4.6 3.9 0–25.0 .00 −.10* .02 .04 .12* .05 .08* .08* – 
10. Teacher-initiated G3 6.6 4.6 0–42.8 −.20* −.10* −.12* .19* −.05 .28* .01 .32* .00 –
11. Child-initiated G3 2.2 1.8 0–12.0 .01 −.10* .05 .03 .12* .04 .19* .03 .14* .27*
Gender: 0 = boy, 1 = girl.
* p < .05
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lection within the NICHD SECCYD, so statistical tests of dif-
ferences should be interpreted with caution.
Correlational analyses revealed that scores for most vari-
ables were not highly correlated (i.e., less than .3). However, 
Teacher-Initiated Interactions in first and third grades were 
moderately correlated (r = .32, p < .01), as were teacher–child 
Conflict in first and third grades (r = .49, p < .01), teacher–child 
Closeness in first and third grades (r = .34, p < .01), and teacher–
child Conflict and Closeness in third grade (r = −.38, p < .01).
4.2. Data analyses
Data were analyzed with path analyses using structural 
equation modeling. Models allowed for estimates of direct asso-
ciations between gender, shyness, and effortful control and first 
and third grade teacher–child Conflict and Closeness. The mod-
els allowed for estimates of indirect associations between child 
characteristics and teacher–child relationship quality through 
first grade teacher–child relationship quality and third grade 
teacher–child interactions. Refer to Figure 1 for the hypothe-
sized model. To test for mediation, confidence intervals for the 
distribution of the products of the indirect effects were calcu-
lated using PRODCLIN (MacKinnon, Fritz, Williams, & Lock-
wood, 2007). The following fit indices were used to evaluate fit 
between the data and the models: comparative fit index (CFI), 
Tucker–Lewis Index (TLI), non-linear index (NLI) (values close 
to 1 indicate good fit), and RMSEA (values less than .06 indicate 
good fit) (Fan et al., 1999; Hu and Bentler, 1999).
4.3. Teacher–child conflict model
Figure 2 shows statistically significant paths (with stan-
dardized coefficients) that resulted from analysis with teacher–
child Conflict in first and third grades. Fit indices suggest 
good fit (χ2 = 7.9365, p = .16; NFI = .99; TLI = 0.96; CFI = 1.0; 
RMSEA = .02).
4.3.1. Direct associations with conflict
Results show that children lower in shyness (β = −0.11, 
p = .001), lower in effortful control (β = −0.24, p < .001), and boys 
(β = −0.11, p = .001) were likely to have more Conflict in their 
relationships with first grade teachers. Similarly, children with 
lower effortful control (β = −0.11, p < .001) and boys (β = −0.08, 
p = .015) were more likely to be rated by third grade teachers as 
having Conflictual relationships. Child-initiated and Teacher-
Initiated Interactions were not directly associated with teacher–
child Conflict in first grade. Teacher–child Conflict in first 
grade predicted Conflict in third grade (β = 0.42, p < .001), and 
Teacher-Initiated Interactions in third grade were positively re-
lated to Conflict in third grade (β = 0.17, p < .001).
Figure 2. Predicting teacher–
child (a) conflict and (b) close-
ness. This figure displays stan-
dardized coefficients for 
statistically significant paths 
between child characteris-
tics, teacher–child interactions, 
and teacher–child relationship 
quality.
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4.3.2. Direct associations with teacher–child interactions
Shyer children initiated fewer interactions with teachers 
in first grade (β = −0.25, p = .002) and third grade (β = −0.38, 
p = .038). Children lower in effortful control initiated more in-
teractions with teachers in first (β = −0.32, p < .001) and third 
grade (β = −0.50, p = .011), and received more Teacher-Initiated 
Interactions in first grade (β = −0.17, p = .014). Boys were more 
likely than girls to receive teacher-initiated interactions in third 
grade (β = −0.19, p = .01). Child-Initiated Interactions in first 
grade were negatively associated with Teacher-Initiated Inter-
actions in third grade (β = −0.29, p < .001), and Teacher-Initiated 
Interactions in first grade were positively related to Teacher-Ini-
tiated (β = 0.26, p < .001) and Child-Initiated (β = 1.35, p < .001) 
Interactions in third grade. For both first and third grade, more 
Child-Initiated Interactions were associated with more Teacher-
Initiated Interactions (β = 1.72, p < .001 for first grade, β = 1.97, 
p < .001 for third grade), but more Teacher-Initiated Interactions 
predicted fewer Child-Initiated Interactions (β = −1.97, p < .001 
for first grade, β = −4.77, p < .001 for third grade). Finally, first 
grade Conflict positively predicted third grade Child-Initiated 
Interactions (β = 0.52, p = .007).
4.3.3. Tests for mediation
Confidence intervals of the products of indirect effects were 
calculated to test for the mediating roles of teacher–child Con-
flict in first grade on the relationships between child character-
istics (effortful control and gender) and teacher–child Conflict 
in third grade, and to test the mediating role of Teacher-Initi-
ated Interactions on the relationship between child gender and 
teacher–child Conflict in third grade (MacKinnon et al., 2007). 
All tests for mediation were statistically significant. Lower and 
upper limits of confidence intervals set at 95% for the mediat-
ing roles of teacher–child Conflict in first grade on the asso-
ciation between effortful control and teacher–child Conflict in 
third grade (lower = −1.13, upper = −.60), and on the associa-
tion between gender and teacher–child Conflict in third grade 
(lower = −.91, upper = −.23) did not include zero, indicating 
that teacher–child Conflict in first grade mediated these rela-
tionships. The lower and upper limit of the confidence inter-
val for the mediating role of Teacher-Initiated Interactions in 
third grade on the association between gender and teacher–
child Conflict in third grade (lower = −.69, upper = −.09) also 
did not include zero, indicating that Teacher-Initiated Interac-
tions in third grade mediated this association.
4.4. Teacher–child closeness model
The path analysis model testing whether children’s tem-
perament and gender were directly and indirectly associated 
with teacher–child Closeness in first and third grade through 
Teacher- and Child-Initiated Interactions in first and third 
grade appears in Figure 2 with standardized coefficients. 
Fit indices suggest good fit (χ2 = 4.4885, p = .48; NFI = .99; 
TLI = 1.01; CFI = 1.0; RMSEA = .00).
4.4.1. Direct associations with closeness
Results from the path analysis indicate that children with 
lower shyness (β = −0.12, p < .001), higher effortful control 
(β = 0.07, p = .044), and girls (β = 0.14, p < .001) were more 
likely to have Close relationships with first grade teach-
ers. Similarly, children with higher effortful control (β = 0.09, 
p = .007) and girls (β = 0.15, p < .001) were more likely to be 
rated by third grade teachers as having Close teacher–Child 
relationships. Child-Initiated Interactions in first grade were 
positively associated with Teacher–Child Closeness in first 
grade (β = 0.10, p = .002). Teacher–child Closeness in first 
grade predicted Closeness in third grade (β = 0.29, p < .001). 
Finally, Child-Initiated Interactions in third grade were posi-
tively related to Closeness in third grade (β = 0.14, p < .001).
4.4.2. Direct associations with teacher–child interactions
Shyer children initiated fewer interactions with teachers 
in first grade (β = −0.26, p = .002) and third grade (β = −0.43, 
p = .021). Those lower in effortful control initiated more in-
teractions with teachers in first (β = −0.30, p < .001) and third 
grades (β = −0.63, p = .001), and received more Teacher-Ini-
tiated Interactions in first grade (β = −0.16, p = .023). Boys 
were more likely than girls to initiate interactions with teach-
ers (β = −0.41, p = .032) and receive interactions from teachers 
(β = −0.17, p = .018) in third grade. Child-Initiated Interactions 
in first grade were negatively associated with Teacher-Ini-
tiated Interactions in third grade (β = −0.28, p < .001), and 
Teacher-Initiated Interactions in first grade were positively re-
lated to Teacher-Initiated (β = 0.27, p < .001) and Child-Initi-
ated (β = 1.39, p < .001) Interactions in third grade. For both 
first and third grade, more Child-Initiated Interactions were 
associated with more Teacher-Initiated Interactions (β = 1.747, 
p < .001 for first grade, β = 2.006, p < .001 for third grade), but 
more Teacher-Initiated Interactions predicted fewer Child-
Initiated Interactions (β = −2.001, p < .001 for first grade, 
β = −4.802, p < .001 for third grade). Teacher–child Closeness 
in first grade was negatively related to Teacher-Initiated Inter-
actions in third grade (β = −0.18, p = .018).
4.4.3. Tests for mediation
Confidence intervals of the products of indirect effects were 
calculated to test for the mediating role of teacher–child Close-
ness in first grade on the relationship between gender and 
teacher–child Closeness in third grade, and the mediating role 
of Child-Initiated Interactions in third grade on the relationships 
between child characteristics (effortful control and gender) and 
teacher–child Closeness in third grade (MacKinnon et al., 2007). 
All tests for mediation were statistically significant. Lower and 
upper limits of confidence intervals set at 95% for the mediat-
ing roles of teacher–child Closeness in first grade on the associa-
tion between gender and teacher–child Closeness in third grade 
(lower = .19769, upper = .64462) did not include zero, indicat-
ing that previous teacher–child Closeness (first grade) mediated 
this relationship. Lower and upper limits of confidence inter-
vals set at 95% for the mediating roles of Child-Initiated Interac-
tions in third grade on the association between effortful control 
and teacher–child Closeness in third grade (lower = −1.11, up-
per = −.20), and on the association between gender and teacher–
child Closeness in third grade (lower = −1.17, upper = −.05) did 
not include zero, indicating that Child-Initiated Interactions in 
third grade mediated these relationships.
5. Discussion
This paper describes an examination of associations be-
tween children’s temperament at preschool age (approxi-
mately 4½ years old), teacher–child interactions and rela-
tionships in first grade, and teacher–child interactions and 
relationships in third grade. Main findings will be discussed 
according to the hypotheses addressed in this study.
5.1. Hypothesis 1
As expected, children’s gender and early temperament rat-
ings predicted the frequency of interactions they initiated with 
their third grade teachers. Children with lower levels of both 
effortful control and shyness were more likely to initiate inter-
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actions with third grade teachers in the teacher–child conflict 
and closeness models, and boys were more likely to initiate 
interactions with third grade teachers in the closeness model. 
Findings regarding effortful control and shyness were con-
gruent with those from Rudasill and Rimm-Kaufman’s (2009) 
study with this population in first grade, as well as other re-
search (e.g., Coplan and Prakash, 2003; Kagan et al., 1988). Co-
plan and Prakash found that children who displayed behav-
iors indicative of lower effortful control and lower shyness 
(e.g., more aggressive) were more likely to initiate interactions 
with their teachers. In contrast, research shows that a marker 
of higher shyness is the reluctance to engage in interactions 
with others (e.g., Asendorpf & Meier, 1993; Kagan et al.).
The fact that boys were more likely to initiate interactions 
with third grade teachers in the current study lends further 
support to a substantial body of literature linking student 
gender to the frequency of interactions between students and 
teachers. Research indicates that boys are more likely to domi-
nate classroom processes, in part, because of their greater ten-
dency to initiate interactions with teachers (Drudy and Cha-
tain, 2002; She, 2000; Smith et al., 2007).
The frequency with which a teacher-initiated interactions 
with a child in third grade was related to the teacher’s percep-
tion of conflict, but not closeness, with that child. This is consis-
tent with work linking teachers’ behavior with their perceptions 
of children. Stuhlman and Pianta (2001) examined relationships 
between kindergarten and first grade teachers’ narrative de-
scriptions of children and their behaviors toward those children. 
They found that more negative affect in a teacher’s narrative 
about a child was related to more frequent interactions with that 
child, and concluded that teachers’ perceptions of children are 
closely tied to their behaviors toward those children. Similarly, 
in Thijs, Koomen, and Van der Leij’s (2008) study of kindergar-
ten teachers’ perceptions and behaviors toward children, find-
ings suggest that teachers provide more behavior regulation and 
socioemotional support for students with whom they perceive a 
negative relationship. This suggests that teachers are more likely 
to initiate interactions with students they perceive more nega-
tively, and findings from the current study bear this out.
5.2. Hypothesis 2
As expected, teacher–child relationship quality in first 
grade predicted teacher–child relationship quality in third 
grade, and teacher-initiated interactions in first grade pre-
dicted teacher-initiated interactions in third grade. However, 
there was no longitudinal association between child-initiated 
interactions in first and third grades. These findings, with the 
exception of those related to child-initiated interactions, are 
consistent with the Dynamic and Transactional Model (Rimm-
Kaufman & Pianta, 2000) which posits that early teacher–child 
interactions predict later interactions, as well as empirical 
work showing similarity between different teachers’ ratings of 
conflict and closeness with the same student from preschool to 
early elementary or across early elementary grades (Howes et 
al., 2000; O’Connor and McCartney, 2006; Pianta et al., 1995). 
Findings from this study extend support for the idea that chil-
dren’s early relationships and interactions help establish tra-
jectories for children’s later relationships and interactions.
5.3. Hypothesis 3
Compatible with theoretical work implicating bi-direc-
tional processes between children and teachers in elementary 
school (Rimm-Kaufman & Pianta, 2000), results suggest that 
children’s characteristics contribute to teachers’ behaviors and 
perceptions, and teachers’ behaviors contribute to children’s 
behaviors. Children’s effortful control and gender were re-
lated to teacher–child relationship quality in third grade; these 
findings support those from the Rudasill and Rimm-Kaufman 
(2009) study and other empirical work linking children’s gen-
der and temperament to the quality of their relationships with 
teachers (Ewing and Taylor, 2009; Hamre and Pianta, 2001; 
Justice et al., 2008; Liew et al., 2010; Rudasill et al., 2006; Rydell 
et al., 2005). Abundant evidence suggests boys are more likely 
to have conflictual teacher–child relationships and girls are 
more likely to have close teacher–child relationships (e.g., Ew-
ing and Taylor, 2009; Hamre and Pianta, 2001), and findings 
from the current study were consistent with that. In addition, 
emerging research indicates children with lower effortful con-
trol are more likely to have more conflictual and less close re-
lationships with their teachers (e.g., Liew et al., 2010).
In terms of children’s gender, boys received more teacher-
initiated interactions than girls, and were also more likely to 
initiate interactions with teachers. This is consistent with work 
referenced above regarding relationships between child gen-
der and the frequency of child-initiated interactions in the 
classroom. Indeed, findings from this study and others sug-
gest that boys receive more interactions from teachers than 
girls (e.g., Drudy and Chatain, 2002; Younger et al., 1999).
Children who initiated more interactions in third grade were 
also more likely to have higher closeness ratings from their 
teachers. This finding is congruent with the Rudasill and Rimm-
Kaufman (2009) examination of children and their first grade 
teachers, and the idea that more interactions between children 
and teachers would cultivate familiarity between them. Also, 
children who initiated more interactions in first grade received 
fewer teacher-initiated interactions in third grade, but more 
teacher-initiated interactions in first grade were associated with 
more child- and teacher-initiated interactions in third grade. 
These longitudinal associations are in contrast to concurrent as-
sociations (those within first and third grade) where more child-
initiated interactions were associated with more teacher-initi-
ated interactions, but more teacher-initiated interactions were 
associated with fewer child-initiated interactions.
First grade teacher–child relationships mediated associ-
ations between child characteristics and third grade teacher–
child relationships. Teacher–child conflict in grade one medi-
ated the relationship between effortful control and third grade 
conflict, and between gender and third grade conflict. Thus, 
the fact that children with lower levels of effortful control and 
boys had more conflict with teachers in third grade may be ex-
plained by their greater conflict with teachers in first grade.
Similarly, teacher–child closeness in first grade mediated the 
relationship between gender and third grade closeness. Here, 
girls were more likely to have close relationships with third 
grade teachers, and a mechanism for this association is the fact 
that girls were also closer with teachers in first grade. These me-
diated effects suggest that child characteristics are connected to 
later teacher–child relationships in part through the quality of 
their relationships in first grade, with early relationship quality 
establishing patterns for later relationship quality.
The association between child gender and teacher–child 
conflict in third grade was mediated by the frequency of 
teacher-initiated interactions in third grade; boys were more 
likely to receive interactions from teachers, and this was, in 
turn, positively related to conflict. This finding suggests that 
a mechanism by which teachers were more likely to rate their 
relationships with boys as conflictual was their more numer-
ous interactions with boys. This is consistent with work show-
ing that teachers attend more to boys (e.g., Drudy & Chatain, 
2002) and to children who they feel need correction or regula-
tory control (Dobbs & Arnold, 2009).
Finally, the number of child-initiated interactions in third 
grade mediated associations between children’s effortful con-
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trol and third grade closeness, and between children’s gen-
der and third grade closeness. The finding regarding effort-
ful control is consistent with results with this sample in first 
grade (Rudasill & Rimm-Kaufman, 2009) and suggests that 
one mechanism by which boys and children lower in effortful 
control (both characteristics that are directly related to lower 
teacher–child closeness) may be able to cultivate closer rela-
tionships with teachers is through their tendency to initiate 
more interactions with their teachers.
5.4. Limitations
Several key limitations to this study should be mentioned. 
First, participants in the NICHD SECCYD are a relatively eth-
nically and socioeconomically homogeneous group, primar-
ily representing children from Caucasian and middle class or 
upper middle class families. Thus, generalizations to diverse 
groups of children may not be appropriate. Future work exam-
ining associations between children’s temperament and gender 
and their interactions and relationships with teachers should in-
clude samples with more ethnic and socioeconomic diversity. 
Second, the correlational nature of this study prevents infer-
ences about causation. Third, assessments of child temperament 
and teacher–child relationship quality are based on percep-
tions of parents (for temperament) and teachers (for teacher–
child relationship quality), and therefore reflect characteris-
tics of the raters as well as characteristics of the children. Even 
though parents’ and teachers’ regular and long-term interac-
tions with children give them unique insight into children’s be-
havior, these assessments would be strengthened with assess-
ments from additional sources (e.g., child report, observations). 
Fourth, codes for teacher-initiated interactions in first and third 
grades are slightly different due to changes in coding from 
first to third grade. Therefore, it is not clear whether codes for 
teacher-initiated interactions in first and third grades capture 
the same types of teacher behavior. Fifth, the overall magni-
tude of effects found in this study is rather small, indicating that 
there is still much to be explained when understanding teacher–
child relationships. Finally, because the estimate of internal reli-
ability for teacher–child closeness in first grade was lower than 
convention (.64), caution should be exercised when interpreting 
findings regarding this construct.
5.5. Implications for early childhood
Findings reported here are congruent with the study’s the-
oretical foundation that children’s early interactions and rela-
tionships with teachers are related to their later interactions 
and relationships with teachers. This study’s results add fur-
ther support for the notion that children’s characteristics (i.e., 
shyness, effortful control, and gender) are related to an impor-
tant relationship in both first and third grade, either directly or 
indirectly. Thus, implications for this study are situated within 
the early elementary school setting. As such, efforts should 
be made to train preservice and practicing teachers not only 
about the importance of high quality teacher–child relation-
ships for children’s positive academic and social outcomes, 
but also about the role early teacher–child relationships have 
in predicting later teacher–child relationships. In addition, 
training should include emphasis on the ways teacher behav-
ior is related to the quality of this relationship, and how cer-
tain child characteristics may place children at risk for poor 
teacher–child relationships. Taken together, findings from 
this study suggest that teachers should encourage and facili-
tate child-initiated interactions in their classrooms, as these 
may promote teacher–child closeness among children who are 
more likely to have less closeness in their relationships with 
teachers. This study focused on the frequency of teacher–child 
interactions as one mechanism for understanding teacher–
child relationship quality. Future research should focus on 
how the nature of teachers’ interactions with children (i.e., are 
these interactions positive or negative?) may be associated 
with the quality of their relationships with children.
6. Conclusions
Findings from this longitudinal examination from first to 
third grade point to two overlapping mechanisms that may 
help explain the quality of children’s relationships with teach-
ers. The first is that certain child characteristics seem to di-
rectly contribute to the nature of teacher–child relationships. 
For example, girls in this study had closer relationships with 
teachers in both first and third grades. It is has been argued 
elsewhere (Ewing & Taylor, 2009) that this finding surfaces 
consistently in teacher–child relationship research because 
most elementary teachers are female and, therefore, have eas-
ier rapport with their female students. The second is that early 
teacher–child relationship quality and teacher and child be-
havior establish patterns for later relationship quality and be-
havior. This is evidenced by the reciprocity between child and 
teacher behavior both within and across grades, as well as the 
consistency with which first and third grade teachers rated re-
lationships with children as conflictual and close.
Merging these two mechanisms provides a more compre-
hensive view of the ways in which child characteristics inform 
child and teacher behavior, and the ways child and teacher be-
havior inform teacher perceptions of relationship quality. For 
example, children higher in effortful control had closer rela-
tionships with teachers; however, child-initiated interactions 
in third grade mediated this effect. Children lower in effortful 
control initiated more interactions with teachers in third grade, 
and more interactions with teachers predicted higher ratings 
of closeness in third grade. This suggests that children’s inter-
actions with their teachers may suppress the negative effects of 
poor effortful control, allowing them to build rapport through 
frequent contact. Consider another example. Boys were rated by 
first and third grade teachers as more conflictual, and teacher–
child conflict in first grade mediated the association between 
gender and teacher–child conflict in third grade. This suggests 
that a mechanism by which boys have conflict with teachers in 
third grade is their conflict with teachers in earlier grades, thus 
reinforcing patterns of interaction that persist across years. Both 
of these examples highlight the complexity of interactions be-
tween children and teachers, and how these interactions create 
and sustain patterns of behavior across time.
In conclusion, this study extends previous work (Rudasill 
& Rimm-Kaufman, 2009) by demonstrating that associations 
between young children’s temperament and their interac-
tions and relationships with teachers in first grade continue 
into third grade. Findings support the notion that children’s 
early teacher–child relationship quality has implications for 
later teacher–child relationship quality, as well as the idea that 
quality of these relationships is partly predicated on character-
istics of children that are evident in early childhood.
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